Macrophage effector function in pulmonary oxygen toxicity: hyperoxia damages and stimulates alveolar macrophages to make and release chemotaxins for polymorphonuclear leukocytes.
Macrophages synthesize many secretory products in vitro but the stimuli for their production and their pathophysiologic significance in vivo are largely unknown. In the present investigation, we found that hyperoxia damaged rabbit alveolar macrophages (AM) in vitro as manifested by decreased cell numbers, increased lactate dehydrogenase (LDH) release, and the development of ultrastructural abnormalities that resembled those seen in AM in situ or lavaged from lungs of rabbits exposed to hyperoxia in vivo. Hyperoxia also stimulated cultured rabbit AM to release chemotaxins for polymorphonuclear leukocytes (PMN) that were similar in molecular weight to chemotaxins obtained from lung lavages of rabbits exposed to hyperoxia in vivo. Our results suggest that alveolar macrophage secretory products may play a physiologically relevant role in recruitment of PMN to the lungs in pulmonary oxygen toxicity.